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Description 

[ELECTRIC COOLING FAN AND CASE OF 
ELECTRONIC OR ELECTRIC DEVICE] 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to an electronic or electric 
device such as a personal computer, a computer game 
machine or a printer, which has a cooling fan housed in a 
case. The present invention also relates such a cooling fan 
and a case used for the electric device. 

[0003] 2. Description of the Prior Art 

[0004] An electronic or an electric device such as a personal 

computer, a computer game machine or a printer includes 
various electromechanical parts housed in a case. Since 
the inside of the case becomes high temperature due to 
heat generated by a CPU and/or IC chips, or electrome- 
chanical parts, a cooling fan is disposed in the case. This 
fan is usually arranged at a vicinity of an opening (an ex- 



haust hole) formed in the side-wall of the case. The inside 
air of the case is exhausted through this opening exter- 
nally, so that the inside of the case is cooled. 

[0005] This opening is usually provided with a mesh guard that is 
called a finger guard for preventing a finger or other mat- 
ters from entering and stopping the fan or from being in- 
jured. There are two types of this finger guard as shown 
in Fig. 13A and 13B. The first type of the finger guard as 
shown in Fig. 13A has a shape that is a combination of 
circular ribs and radial ribs. This type of the finger guard 
is disclosed in Japanese unexamined patent publication 
No. 2000-257597 for example. The second type of the 
finger guard as shown in Fig. 13B has a grid shape formed 
by plural ribs. This type of the finger guard is disclosed in 
Japanese unexamined patent publication No. 5-274062 or 
No. 11-354964. 

[0006] However, the mesh finger guard attached to the opening 
as an exhaust hole for the cooling fan may disturb smooth 
exhausting of air inside the case since the exhaust air may 
be interrupted by the finger guard. There is another prob- 
lem that large noise may be generated when the exhaust 
air is interrupted by the finger guard. 

[0007] a s a measure of this problem, there is a well-known fin- 



ger guard, in which each of the ribs constituting the 
cross-section shape of each rib has a round corner por- 
tion so that the air resistance caused by the ribs is re- 
duced. However, this measure is not still a sufficient for 
achieving substantial improvement against the above- 
mentioned problem. 
[0008] | n these years, higher cooling performance and quieter 
property are required for an electronic or electric device 
that has been becoming more powerful and more com- 
pact. However, available finger guards up to now cannot 
satisfy such demands sufficiently. 
Summary of Invention 

[0009] SUMMARY OF THE INVENTION 

[0010] An object of the present invention is to provide a case for 
an electronic or electric device having a fan motor that can 
an intake or exhaust air efficiently at a low noise level 
through an air intake or exhaust opening with a finger 
guard. Another object of the present invention is to pro- 
vide a fan motor with a finger guard on the fan motor 
frame that can intake or exhaust air efficiently at low 
noise level. 

[001 1] The present invention is characterized in a shape of a 



cross section of each rib constituting a finger guard that is 
provided in an airflow path of a cooling fan. According to 
one aspect of the present invention, the finger guard in- 
cludes plural first ribs extending in the lateral direction 
and plural second ribs extending in the vertical direction. 
The cross section shape of each of the first and second 
ribs has an inclined surface that is substantially parallel to 
or along the direction of the airflow that is drawn in or 
exhausted from a fan motor as being rotated spirally. An- 
other finger guard according to the present invention has 
ribs formed like a grid or a mesh, and the cross section 
shape of each of the ribs has at least one inclined surface 
that is substantially parallel to or along the direction of 
the airflow that is drawn in or exhausted from the fan mo- 
tor as being rotated spirally. In this way, the intake or ex- 
haust airflow is not disturbed so that generation of air 
turbulence can be prevented. As a result, cooling effi- 
ciency can be improved and generation of noise can be 
suppressed. 

[0012] The present invention is applied to a case of an electronic 
device having the finger guard that is provided to an 
opening portion at a vicinity of the fan motor. Further- 
more, the present invention can be realized by providing 



the finger guard in an outer frame portion of the fan mo- 
tor itself. In this case, the finger guard can be formed in- 
tegrally with the case of the electronic device or the outer 
frame of the fan motor. Alternatively, the finger guard can 
be provided with a supporting member to be attached to 
the case, or can be attached via a special attachment 
member for a fan. 
Brief Description of Drawings 

[0013] pig. 1 is a plan view showing an electronic or electric de- 
vice according to a first embodiment of the present inven- 
tion. 

[0014] pig. 2 is a cross section of a main portion in Fig. 1. 
[0015] Fig. 3 is a cross section of a main portion in Fig. 2. 
[0016] Fig. 4 is a plan view of a main portion in Fig. 2. 

[0017] Figs. 5A and 5B are cross sections of a main portion 
showing variations of the first embodiment. 

[0018] Fig. 6 is a cross section of a main portion showing an 
electronic or electric device according to a second em- 
bodiment of the present invention. 

[0019] Fig. 7 is a cross section of a main portion showing an 

electronic or electric device according to a third embodi- 
ment of the present invention. 



[0020] pig. 8 is a plan view of a main portion in Fig. 7. 

[0021] pig. 9 is a graph showing measurement data of an experi- 
mental result in the first through the third embodiment. 

[0022] Fig. 10 is a cross section of a main portion showing an 

electronic or electric device according to a fourth embodi- 
ment of the present invention. 

[0023] Fig. 11 is a plan view of a main portion showing an elec- 
tronic or electric device according to a fifth embodiment 
of the present invention. 

[0024] Fig. 12 is a plan view of a main portion of an electronic or 
electric device according to a variation of the fifth embod- 
iment. 

[0025] Figs. 13A and 13B are plan views showing conventional 
finger guards. 
Detailed Description 

[0026] DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0027] Hereinafter, the present invention will be explained more 

in detail with reference to embodiments and drawings. 
[0028] (First embodiment) 

[0029] a first embodiment of the present invention will be ex- 
plained with reference to Figs. 1-4. Fig. 1 is a plan view 
that shows an inner structure of the electronic or electric 



device schematically. Fig. 2 is a cross section of a main 
portion of a fan motor that is included in the device. Fig. 3 
is a cross section of a main portion cut along the Y-Y line 
in Fig. 4. Fig. 4 is a plan view of a main portion in which 
an opening portion of the case of the electronic or electric 
device shown in Fig. 1 is viewed from the inside toward 
the outside. 
[0030] [Electronic or electric device] 

[0031] As shown in Fig. 1, an electronic or electric device 1 of the 
first embodiment is a main body of a desktop type per- 
sonal computer, for example. A cooling fan motor 10 is 
provided in the case 2. The fan motor 10 is arranged at 
the inside and a vicinity of an opening portion 2a that is 
formed in the side wall of the case, so as to exhaust air 
inside the case 2 through the opening portion 2a for cool- 
ing the inside of the case 2. The opening portion 2a is 
provided with a finger guard 5 that is formed integrally 
with the opening portion 2a as shown in Fig. 2. A side wall 
that constitutes the opening portion 2a is formed as an- 
other member (hereinafter called as a sub panel 4) sepa- 
rated from the case 2. The sub panel 4 includes the finger 
guard 5 that is formed at the opening portion 2a as well 
as a cylindrical portion 4 that surrounds the fan motor 10. 



[0032] [Structure of a finger guard] 

[0033] The finger guard 5 includes a first rib group 51 and sec- 
ond rib group 52 as shown in Fig. 4. The first rib group 51 
includes six ribs 51a-51f that connects between the left 
and the right sides of the opening portion 2a at each six 
points that are obtained by dividing each of the sides by 
seven equally as shown in Fig. 4. The second rib group 52 
includes three ribs 52a-52c that connects between the 
upper and the lower sides of the opening portion 2a at 
each three points that are obtained by dividing each of the 
sides by four equally as shown in Fig. 4. Hereinafter, the 
direction in which the first rib group 51 extends is called 
the lateral direction, while the direction in which the sec- 
ond rib group 52 extends is called the vertical direction. 

[0034] a thickness of the both rib groups 51 and 52 is substan- 
tially the same as the sub panel 4. A rib end portion of the 
rib groups 51 and 52 is connected to the rim of the open- 
ing portion 2a integrally. Middle portions of the rib 
groups 51 and 52 cross each other and are connected to 
each other integrally. 

[0035] a rectangular opening 50 that is a small cell defined by 

the ribs 51a-51f and 52a-52c or these ribs and the rim of 
the opening portion 2a has a size such that a fingertip 



cannot enter. The opening defined by the ribs 51b, 51e, 
52a and 52c is provided with a disk portion 11 that is 
formed integrally so as to close the opening. This disk 
portion is a motor supporting portion 11 that will be ex- 
plained later. 

[0036] The ribs 51a-51f and 52a-52c have the same width and 
extend straightly. A cross section thereof has a shape of a 
right triangle. The shape of the ribs 52a-52c as an exam- 
ple will be explained in detail with reference to Fig. 3. In 
this embodiment, each bottom surface 5a corresponding 
to the bottom side of the right triangle is aligned on the 
same plane with the outer surface of the case 2. On the 
other hand, each side surface 5b corresponding to the 
height of the right triangle is located in parallel with the 
rotation axis 16 of the fan motor 10 and is located at the 
upper stream side of the airflow generated by rotation to 
the fan motor 10. In addition, each inclined surface 5c 
corresponding to the hypotenuse of the right triangle has 
the direction that is substantially parallel to or along the 
direction of the airflow exhausted from an impeller 17 (an 
arrow F2). Since at least one surface of the rib cross sec- 
tion of the finger guard is made an inclined surface that is 
substantially parallel to or along the direction of the cool- 



ing airflow, turbulence of air is prevented so as to realize 
high efficiency of cooling performance and low noise 
level. 

[0037] Next, other portions of the ribs 52a-52c and each of the 
ribs 5 la-5 If will be explained. In first rib group 51, when 
dividing each of the ribs 51a-51f of the opening portion 
2a into two by the line (the rib 52b) that passes the center 
of the opening portion 2a and extends in the vertical di- 
rection, the inclined surface 5c of the first rib group 51 
that is positioned at the left side of the rib 52b faces 
down in Fig. 4. Similarly, the inclined surface 5c of the 
first rib group 51 that is positioned at the right side of the 
rib 52b faces up in Fig. 4. Since the inclined surface of the 
rib is parallel to or substantially along the direction of the 
airflow that exhausted from the fan motor as rotating spi- 
rally, turbulence of air is prevented. In this way, a flow of 
cooling exhaust air becomes smooth, a loss due to colli- 
sion of air against the rib can be minimized, and a noise 
level is lowered. 

[0038] Similarly, in the second rib group 52, when dividing each 
of the ribs 52a-52c of the opening portion 2a into two by 
the line by the line L that passes the center of the opening 
portion 2a in the lateral direction, the inclined surface 5c 



of the second rib group 52 that is positioned at the upper 
side of the line faces left. In the same way, the inclined 
surface 5c of the second rib group 52 that is positioned at 
the lower side of the line L in Fig. 4 faces right. The rib 
side between 51c and 5 Id on the rib side 52a positioned 
on the line L, as well as the rib side between 51c and 5 Id 
of the rib side 52c has the inclined surface that is set par- 
allel to or substantially along the direction of the airflow 
that is exhausted from the fan motor as rotating spirally. 
[0039] [Structure of the fan motor of the electric fan] 

[0040] The fan motor 10 includes a motor having an impeller 17 
as shown in Fig. 2. The fan motor 10 includes the motor 
supporting portion 11 having a bearing portion 12, an ar- 
mature 14 and a circuit board 15. The bearing portion 12 
supports the rotation axis 16 that is connected to the im- 
peller 17 in a rotatable manner. The impeller 17 includes 
a main body having a cup-like shape and plural blades 
that are attached to the outer surface of the cup-like 
shape. The inner surface of the main body is provided 
with a magnet 19 via a yoke 18. When the armature 14 is 
supplied with a current, a rotation force is generated in 
the magnet 19 due to electromagnetic action between the 
armature 14 and the magnet 19, so that the impeller 17 is 



rotated. In this way, the plural blades are rotated so as to 
generate the airflow in the direction of the arrow Fl. 

[0041] [Characteristics of the electronic or electric device to 
which the present invention is applied] 

[0042] Next, characteristics of the electronic or electric device 1 
will be explained. 

[0043] As a first characteristic, the finger guard 5 can prevent a 
finger or other matters (such as a coin) from entering 
from the outside of the opening portion 2a into the fan 
motor 10 that is attached to the inside of the opening 
portion 2a, so that a malfunction of the fan motor 10 can 
be avoided. 

[0044] As a second characteristic, since the first and the second 
rib groups 51 and 52 are provided with the inclined sur- 
face 5c as explained above, the air that is exhausted from 
the fan motor 10 can pass the finger guard 5 smoothly. 
Therefore, the inside of the case 2 of the electronic or 
electric device 1 can be cooled efficiently by the fan motor 
10. 

[0045] The reason thereof will be explained more specifically 
with reference to Fig. 3. The air exhausted from the im- 
peller 17 flows along the axis direction of the motor in a 
macroscopic manner. However, a direction of the airflow 



generated by one blade becomes inclined from the axis 
direction, in which a component in the rotation direction 
of the impeller 17 is added to a component in the axis di- 
rection. Namely, it is a direction like a spiral inclined from 
the axis direction (as shown by the arrow F2 in Fig. 3). 

[0046] For example of the ribs 52a-52c as shown in Fig. 3, the 
direction of air generated by the blade (an arrow F2) is 
substantially parallel to the direction of the inclined sur- 
face 5c. Therefore, the air generated by the blade flows 
through the opening 50 along the inclined surface 5c. In 
this case, the exhaust airflow passes the gap surface si of 
the opening 50 that is perpendicular to the arrow F2. 

[0047] on the contrary, in the conventional rib 55 that has a 
rectangular cross section defined by the imaginary line 
that is added to the ribs 52a-52c as shown in Fig. 3, air 
generated by the blade passes the inclined opening gap 
surface s2 that is shown by the reference s2. Since this 
gap surface s2 is narrow, a many portion of the exhaust 
airflow will collide the rib 55 so that turbulence of air may 
be generated. 

[0048] These ribs 52a-52c and the conventional rib 55 without 

an inclined surface have the same size of the opening area 
as shown by the reference s3 when viewing the opening 



50 from the front. However, the opening area becomes 
different between them as shown by references si and s2 
when viewing slantingly from a specific direction as the 
arrow F2 (si > s2). The air passing the opening 50 has 
smaller resistance, as the opening area is larger toward 
the flow direction. Therefore, the air can flow smoothly 
without colliding a rib through the opening 50 defined by 
the ribs 52a-52c. In addition, turbulence of air that is 
generated when air collides a rib decreases so that a noise 
level is lowered. 

[0049] As a third characteristic of the first embodiment, the fin- 
ger guard 5 has a high stiffness since the two rib groups 

51 and 52 cross each other like a grid. 

[0050] As a fourth characteristic of the first embodiment, since 
the finger guard 5 has a grid shape, size of each opening 
50 can be adjusted easily. Namely, since the size of each 
opening 50 is changed by the distance between ribs, pro- 
tecting effect by the finger guard 5 can be set easily. 

[0051] As a fifth characteristic of the first embodiment, the sub 
panel 4 that constitutes the finger guard 5 has functions 
as a supporting member of the fan motor 10 and a mem- 
ber that constitutes the case 2. Common parts can be 
used both for the case 2 and the fan motor 10, and as- 



sembly thereof is simplified. 

[0052] | n a variation of this embodiment of the finger guard 5, 
the inclined surface 5c of the rib faces the outer side of 
the opening portion 2a as shown in Fig. 5A. The side sur- 
face 5b is positioned at the downstream side of the air- 
flow generated by rotation of the fan motor 10. In another 
variation as shown in Fig. 5B, the cross section of the rib 
is a rectangle, and the long side of the rectangle is in- 
clined in the direction that is parallel to or along the air- 
flow exhausted from the fan motor as rotating spirally. 

[0053] The above explanation is about the case where the fan 
motor generates the exhaust airflow from the inside to 
the outside of the case. However, if the fan motor gener- 
ates the intake airflow that is air from the outside to the 
inside of the case, the inclined surface of the rib may be 
changed. Also in this case, it is inclined similarly in the di- 
rection that is parallel to or substantially along the airflow 
exhausted from the fan motor as rotating spirally. 

[0054] (Second embodiment) 

[0055] | n the first embodiment, the cylindrical portion 6 sur- 
rounding the fan motor 10 is formed integrally with the 
sub panel 4. The second embodiment, however, is differ- 
ent from the first embodiment in that the cylindrical por- 



tion 6 is made as another member (hereinafter, referred to 
as a cylindrical member 61) separated from the sub panel 
4 as shown in Fig. 6. As shown in Fig. 6, the cylindrical 
member 61 is similar to the cylindrical portion 6, but in- 
cludes an inclined surface 41a in which the inner end por- 
tion of the opening portion 2a side enlarges the diameter 
to the opening portion 2a side. The cylindrical member 61 
is fastened to the sub panel 4 by a screw. By providing 
this inclined surface 41a, air flows smoothly from the fan 
motor 10 to the opening portion 2a, so that airflow char- 
acteristics is improved. 

[0056] This inclined surface 41a can be formed more easily than 
the first embodiment by structuring it as the cylindrical 
member 61 separated from the sub panel 4 like this em- 
bodiment. 

[0057] ( T hird embodiment) 

[0058] | n the first and the second embodiments, the fan motor 

10 is supported by the motor supporting portion 11 of the 
finger guard 5. In third embodiment, the structure for 
supporting the fan motor 10 is different from the first and 
the second embodiments. Namely, the fan motor 10 of 
the third embodiment is supported by the conventional 
housing 70 as shown in Fig. 7. The housing 70 constitutes 



a motor supporting portion 72 by ribs 83 that extend ra- 
dially inside the cylindrical portion. The side wall of the 
case 2 is provided with an opening portion 2a having a 
finger guard 75 similarly to the first and the second em- 
bodiments as shown in Fig. 8. The finger guard 75 as 
shown in Fig. 8 has a structure of the rib that is similar to 
the first and the second embodiments except for the mo- 
tor supporting portion (the circle in the middle in Fig. 8 is 
a portion only for sticking a rating plate). 
[0059] (Concerning a comparative experiment) 

[0060] Hereinafter, results of experiment that the inventor per- 
formed corresponding to the effects of the first through 
the third embodiments will be explained. 

[0061] | n the experiment, the electronic or electric devices ac- 
cording to the first through the third embodiments and 
the conventional electronic or electric device (a compari- 
son example) were prepared, and quantity of airflow ex- 
hausted from the case and noise level were measured for 
each device. The conventional electronic or electric device 
is an electronic or electric device having the same struc- 
ture as the third embodiment except for the cross section 
of the rib of the finger guard 75 that is a rectangle. Con- 
ditions for experiment such as a rotation speed of the fan 



motor and dimensions of the case and the opening por- 
tion 2a was the same. 
[0062] Measured data of the quantity of airflow and the noise 

level corresponding to the above-mentioned four devices 
are shown in Fig. 9. It is clear that both the quantity of 
airflow and the noise level are better in any of the first 
through the third embodiments than the comparison ex- 
ample as shown in Fig. 9. The inventor had confidence 
about the effect the finger guards 5 and 75 from this re- 
sult. Although the air exhausted from the fan motor 10 
passes only the finger guard 5 in the first and the second 
embodiments, it passes two portions, i.e., the finger 
guard 75 and the rib 83 in the third embodiment. There- 
fore, the inventor thought that the reason why the third 
embodiment was inferior to the first and the second em- 
bodiments was related to the facts that the air resistance 
was increased by the rib 83 in the third embodiment, and 
that the air was involved in the gap between the rib 83 
and the finger guard 75. Furthermore, the inventor 
thought that the reason why the second embodiment was 
superior to the first embodiment was related to the effect 
of the inclined surface 61a of the cylindrical member 61 in 
the second embodiment. 



[0063] (Fourth embodiment) 

[0064] | n t he fourth embodiment, the fan motor 10 has a housing 
80 and a finger guard 82 as shown in Fig. 10. The finger 
guard 82 has substantially the same structure as the sub 
panel 4 of the first embodiment. This fan motor 10 can be 
attached to various electronic or electric devices that re- 
quire a finger guard attached to a fan itself. In addition, 
since the finger guard of the fan is the same as the first 
embodiment, characteristics of the quantity of airflow and 
the noise level are good. 

[0065] ( F if t h embodiment) 

[0066] | n the fifth embodiment, a finger guard that is deferent 
from the first embodiment will be explained. As shown in 
Fig. 11, this finger guard has a grid-like shape in which 
plural ribs cross each other, but the crossing way of the 
ribs that constitute the finger guard is different. Here, as 
the third embodiment, the form in which the fan motor is 
supported by another member separated from the finger 
guard of the case will be explained. Fig. 11 shows a part 
of the case and is a front view from the inside to the out- 
side of the case. 

[0067] Namely, as shown in Fig. 11, the case of this embodiment 



includes an opening portion 9a in the panel 9 that consti- 
tutes the case, and a finger guard 91 is provided to the 
opening portion 9a integrally. The finger guard 91 in- 
cludes a first rib group 92 consisting of four ribs 92a-92d 
that are provided coaxially with a substantially constant 
pitch at the center of the opening portion 9a 
(corresponding to an annular rib), a second rib group 93 
consisting of six ribs 93a-93f that are provided at a sub- 
stantially constant pitch in the circumference direction at 
the position that connects the rib 92a and the inner rim of 
the opening portion 9a by a substantially straight line, a 
third rib group 94 consisting of six ribs 94a-94f that are 
provided at a substantially constant pitch in the circum- 
ference direction at the position that connects the rib 92b 
and inner rim of the opening portion 9a by a substantially 
straight line and that connects each middle point of the 
ribs of the second rib group 93, and a fourth rib group 95 
consisting of twelve ribs 95a-95l that are provided at a 
substantially constant pitch in the circumference direction 
at the position that connects the rib 92b and inner rim of 
the opening portion 9a by a substantially straight line and 
that connects each middle point of the second rib group 
93 and the third rib group 94. The first through fourth rib 



groups 92, 93, 94 and 95 cross and are connected to each 
other integrally at the inner rim of the opening portion 9a 
or between ribs. The second through fourth rib groups 
93, 94 and 95 correspond to the radial rib groups. 

[0068] The first through the fourth rib groups 92, 93, 94 and 95 
have a cross section of a right triangle in the same way as 
the ribs in the above embodiments. Especially, the first rib 
group 92 has a surface enlarging its diameter from the in- 
side to the outside of the opening portion 9a 
(corresponding to the above-mentioned inclined surface 
5c), a height surface at the internal diameter side, and a 
bottom side surface outside the opening portion 9a. 

[0069] | n the second through the fourth rib groups 93, 94 and 
95, the inclined surface is formed to face in the counter- 
clock direction around the center of the opening portion 
9a in Fig. 11, the height surface is formed at the opposite 
side of the inclined surface, and the bottom side surface is 
formed outside the opening portion 9a. 

[0070] | n this embodiment too, adding to the intrinsic function of 
protection as a finger guard, at least one surface of the rib 
cross section of the finger guard 91 is the inclined surface 
that is substantially parallel to or along the cooling air- 
flow, so that turbulence of air is prevented and high effi- 



ciency of cooling performance as well as low noise level is 
realized. 

[0071] Furthermore, since the finger guard 91 has a rotation 

symmetric shape with respect to the center of the opening 
portion 9a, it has high stiffness, and good airflow property 
is obtained. 

[0072] | n addition, the small cells of opening defined by the ribs 
or by the ribs and the inner rim of the opening portion 9a 
are formed six between the rib 92a and the rib 92b, 
twelve between the rib 92b and the rib 92c as well as be- 
tween the rib 92c and the rib 92d, and twenty four be- 
tween the rib 92d and the inner rim of the opening por- 
tion 9a. Namely, each opening has the same width in the 
radial direction, and the number of the opening in the in- 
ternal diameter side is smaller than that in the outer di- 
ameter side. Thus, the opening area becomes uniform 
over the entire area of the finger guard 91, so that an op- 
timal arrangement is realized for both airflow property 
and a protection function. 

[0073] Although the second through fourth rib groups 93, 94 

and 95 have a linear shape in the fifth embodiment, they 
have a curved shape as shown in Fig. 12, so that air resis- 
tance can be further reduced. The fifth embodiment and 



this variation can be applied to any structure without lim- 
iting to the third embodiment as shown in Fig. 7. They can 
be also applied to the structure like the first embodiment 
as shown in Fig. 2 in which the motor supporting portion 
and the cylindrical portion are attached to the finger 
guard 91 integrally, or in the structure like the second 
embodiment as shown in Fig. 6 in which the cylindrical 
portion is provided as another separate member. 
[0074] Although embodiments of the present invention are ex- 
plained, the scope of the present invention is not limited 
to the embodiments, but various modifications can be 
performed within the scope of the present invention. For 
example, in the above embodiment, the finger guard por- 
tions 5 in Fig. 5, 75 in Fig. 7 and 82 in Fig. 10 are corre- 
sponding to the case where air flows in the direction 
shown by the arrow F2 in Fig. 3. If the direction of the ar- 
row F2 changes, the angle of the inclined surface 5c may 
be changed correspondingly. Furthermore, although the 
finger guard portion 5, 75 or 82 is provided to the sub 
panel or the case that constitutes the opening portion, it 
is possible to make the finger guard portion 5, 75 or 82 
as a separate component. In addition, the shape of the 
impeller of the fan motor can be the other shape. Further- 



more, the electronic or electric device can be applied to 
various usage such as a computer game machine or a 
printer, in which a fan motor is included together with a 
finger guard inside the case. 

[0075] According to the case of the present invention, the fan 
motor can work without a malfunction even if it is ar- 
ranged at the vicinity of the opening portion, since the 
protection portion prevents a finger or other matters from 
entering from the outside into the electric fan. In addition, 
quantity of airflow exhausted from the fan motor can be 
increased, and low noise level can be achieved. 

[0076] Furthermore, in the electronic or electric device of the 
present invention, the protection portion can prevent a 
finger or other matters from entering from the outside 
into the electric fan. In addition, since airflow efficiency by 
the fan motor is good, a malfunction due to heat of elec- 
tromechanical parts can hardly occur, and low noise level 
is obtained for high performance. 



